Semi-arid Forest Restoration Treatments
Improve Drought Resiliency: ECOSTRESS-
based Assessment
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1) Local-scale ECOSTRESS validation of forest thinning benefits in drought
resiliency Py TR
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2) Regional-scale ECOSTRESS analysis
across the state of Arizona




Drought Status
Early July 2021

~ No Drought
Abnormally Dry
Moderate Drought
Severe Drought
B Extreme Drought
B Exceptional Drought

Regional Forest and ECOSTRESS

Ponderosa Pine Extent
Pinus ponderosa
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D Arizona State Boundary

National Forests

{ Burn Treatment  Thin Treatment
| Area (hectares)  Area (hectares)
e 10-100 ® 02-100
® 200-500 ® 200-500
® 600-2000 @ 600-2,000
Tonto H @ 3.000-5000 @ 3000-2000

Apache-Sitgreaves
——— Coconino
—— Kaibab




Time Period

Pre-Treatment
Post-Treatment

: Arizona State Boundary
National Forests

il Burn Treatment  Thin Treatment

i| Area (hectares)  Area (hectares)
10-100 ® 02-100
200 - 500 @ 200-500
600-2,000 @ 600-2,000

~— Tonto . 3,000 - 5,000 . 3,000 - 2,000

Apache-Sitgreaves
——— Coconino

—— Kaibab




Local Scale: Chimney Springs

* Mechanical thinning in 2018

* \We have monitored it since 2017
and pre-thinning
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Thinning Impacts on Forest canopy cover and density
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Belmonte, Sankey et al., 2020. Remote Sensing in Ecology and Conservation



Thinning impacts on snow cover persistence

Storm 1 Storm 2 Storm 3

Forest Condition

I Treated
B Untreated

Proportion of Area Classified as Snow

1 2 3 4 1 2 3 4 1 2 3 4
Image Day Number




Thinning impacts on drought resiliency

€1 Thinned Forest
@l Non-thinned Forest

| Can y Temperature
o High: 41°C
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S Low: 30°C

[_] Forest Thinning Mean Increase




Validating ECOSTRESS LST

ECOSTRESS LST
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ECOSTRESS

Studying Plant Water
Use and Stress
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Validating ECOSTRESS Soil Moisture Product

® 25 & 50 cm SWP sensors
® 100 cm SWP sensor

T =1 Validation plots

Lidar data extent

Treatment boundary
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* Meter Terros (Decagon MPS6)

* Hourly soil water potential

e N=75 in thinned forest

* N=54 in non-thinned forest




ECOSTRESS Soil Moisture Data for Drought Monitoring

Higher soil moisture in
thinned stands across
the soil depth profile
during 2021 drought
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Control 25 cm
=== Control 50 cm
= Control 100 cm

Thinned 25 cm
== Thinned 50 cm
=== Thinned 100 cm
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Precipitation (mm)

Months



Additional Soil Moisture Metrics to link to ECOSTRESS

Mean SWP by Depth
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influence ET?

inning

How does forest th




Validating ECOSTRESS ET

ECOSTRESS Canopy ET
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ECOSTRESS

Studying Plant Water
Use and Stress
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Sap Flow Sensors for validating ECOSTRESS ET
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sapwood
area,

dbh,
sapwood

area,
density,
no sapflow
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: Arizona State Boundary
National Forests

Apache-Sitgreaves
——— Coconino
—— Kaibab

~—— Tonto

il Burn Treatment  Thin Treatment
i| Area (hectares)  Area (hectares)
10-100 ® 02-100
200 - 500 @ 200-500
600-2,000 @ 600-2,000
@ 3.000-5000 @ 3000-2,000
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Soil Moisture and Forest
Structure

© TLS Tree

1 Canopy Cover
@ @ Low-density Sensor
O @ High-density Sensor

BA (m'/ha)
CC (%)
100 200 3 CH (m)
Day of the Year




